ABSTRACT Here we report the genome sequences of two toxin-producing Clostridium botulinum strains, one environmental sample (83F) and one clinical sample (CDC51232). The genomes were closed by a combination of long-read and shortread sequencing. The strains belong to C. botulinum sequence type 4 (ST4) and ST7, respectively.
C
lostridium botulinum is a Gram-positive, spore-forming anaerobic bacterium that produces botulinum neurotoxin (BoNT) (1) . Ingestion of the potent BoNT causes a serious paralytic illness known as botulism in humans and is a critical concern for food safety. The neurotoxins produced by these organisms are serologically different, and seven serotypes have been described, designated by the letters A through G (2). Four of the seven serotypes, namely, A, B, E, and F, have been linked with human botulism, with most cases due to serotypes A and B (3).
The genomes of two bivalent toxin-producing C. botulinum strains (strains that carry two botulinum toxins) were sequenced to be prepared for botulism outbreaks. The strains were grown, and the DNA was extracted as reported previously (4) . The long reads for each strain were generated with MinION sequencing (Nanopore, Oxford, UK). The sequencing libraries were prepared using the rapid sequencing kit RAD004 and run in a FLO-MIN106 (R9.4.1) flow cell, according to the manufacturer's instructions, for 48 h at 230 to 290ϫ average coverage. The sequencing library contained DNA fragmented randomly by a transposase present in the fragmentation mix of the RAD004 kit, rendering fragments of Ͼ30 kb. The short-read whole-genome sequence (WGS) for each strain was generated using the Illumina MiSeq sequencing platform with the MiSeq v3 kit using 2 ϫ 250-bp paired-end chemistry (Illumina, San Diego, CA) according to the manufacturer's instructions at 160 to 180ϫ coverage. The libraries were constructed with 100 ng of genomic DNA using the Nextera DNA flex kit (Illumina) according to the manufacturer's instructions. The genome sequences for each strain were obtained by de novo assembly, using nanopore data and default settings within the Canu program v1.6 (5). A second assembly was generated using a SPAdes (6) hybrid assembly (with default settings) using both Nanopore and MiSeq data generated for each strain. The resultant assemblies from Canu were error corrected using the Pilon tool (7) and the MiSeq data. The final assembly (FA) was generated by comparing the SPAdes hybrid and Canu-polished assemblies using Mauve (8) and filling in the missing regions in the SPAdes assembly with the Canu-polished assembly. The FA sequences were annotated using the NCBI Prokaryotic Genomes Automatic Annotation Pipeline (PGAAP, https://www.ncbi.nlm.nih.gov/genome/annotation_prok).
In silico multilocus sequence typing (MLST) analyses (https://pubmlst.org/bigsdb?db ϭpubmlst_cbotulinum_seqdef&pageϭsequenceQuery) showed that CDC51232 belonged to sequence type 7 (ST7) and 83F belonged to ST4. Whole-genome singlenucleotide polymorphism (SNP) analysis, performed as described previously (4), showed that these genomes belonged to two different lineages, with CDC51232 and 83F belonging to lineages 2 and 4, respectively, and contain mostly bivalent strains, as inferred from our previous study (4) . Analysis of the resulting sequences showed the presence of two plasmids in each sequenced strain, although the sizes and sequences of these two plasmids differed greatly between each other (Table 1) . Furthermore, although these two isolates were also bivalent C. botulinum strains, the location of the BoNT clusters differed between them. In strain CDC51232 the BoNT clusters (BoNTB and BoNTA4) were located in the larger plasmid, whereas in 83F, the BoNT clusters (BoNTB and BoNTA1) were located in the chromosome (Table 1) .
Data availability. The genome sequences of the two C. botulinum strains are listed in Table 1 . 
